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Why implement the FAIR principles?



Wilkinson et al. (2016). The FAIR Guiding Principles for scientific 
data management and stewardship. Scientific Data, 3(1), 160018. 
doi:10.1038/sdata.2016.18

• Promote efficient discovery and 
reuse by providing guidelines 
to make digital resources

Findable

Accessible

Interoperable

Reusable

• Address aspects enabling software 
and infrastructure to automatically 
find and integrate them

❑ Findable
❑ Accessible
❑ Interoperable
❑ Reusable

The FAIR principles



Making sense of your group’s data

“ data should be readable for 

machines without the need for 

specialised or ad hoc algorithms, 

translators, or mappings”

How about another group’s data?



Making sense of another group’s data 

“ data should be readable for 

machines without the need for 

specialised or ad hoc algorithms, 

translators, or mappings”

“ data should be assessable so that 

judgments can be made about their 

reliability and the competence of 

those who created them”. 

How about FAIR research data?



Making sense of FAIR research data 

Terminologies GuidelinesFormats
Data storage 

& exchange 

Conceptual models 
& controlled vocabularies

Requirements 
& checklists

788+ 245+576+

* Numbers from the FAIRsharing Registry

*

“ data should be readable for 

machines without the need for 

specialised or ad hoc algorithms, 

translators, or mappings”

“ data should be assessable so that 

judgments can be made about their 

reliability and the competence of 

those who created them”. 



https://docs.google.com/presentation/d/169Z9NXzRtRcvI6kUKxAtVQwwRnhnseIJRC2qQX5RuFc/edit#slide=id.g61fe9945ac_0_0
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Graph: “PID Graph” from the FREYA project 

Towards a web of FAIR data and services

“From Gutenberg to Berners–Lee”

● What types of research assets?

● Where will people be looking?

● Who should have access?

● Which standards/specifications?

● What cross-references and what 
documentation can you provide?
(Rich metadata!)

Robot: MetaManMachine by Nikola Vasiljevic (2021), 
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DataFAIR

File 
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Documentation

Open 
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Data Dictionary

File 

format
Ethics

GDPR
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Ontologies Storage

Archiving
License
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Data Life 
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Documenting your approach to FAIR practices

Data Management Plan (DMP): 
A document addressing 
requirements and practices for 
the project’s data

The Swedish Research Council: All 
who are awarded a grant from the 
Swedish Research Council must have a 
data management plan if the research 
generates research data.



Research outputs and metadata in context (I)

Study & data 
design

Sampling 
& specimen 
collection

Sample 
preparation 

Sample analysis 
& data generation 

Data processing 
to prepare inputs 

for analysis 

Data 
analysis

Communicating 
results

Procedures
data protection, 
ethics permit,
infrastructure,
standards,
protocols,
data dictionaries,
data access, …

Biosamples and instruments
populations (statistical) and inclusion criteria, 
physical processing steps,
working storage conditions,
long-term storage location,
sample quality assessment,
sample annotations,
reagents, instruments, kits, …

Data and computational workflows
digital processing steps, 
working storage conditions,
long-term storage location,
data quality assessment,
sample/data annotations,
reference data, 
analysis method…

Outputs
publications,
data,
tools,
workflows,
reports,
dashboards, …

“Protocol” & “project plan” icons by Justin Blake, and “infrastructure” icon by Eko Purnomo, from thenounproject.com



Research outputs and metadata in context (II)

Robot: MetaManMachine by Nikola Vasiljevic (2021), 
CC BY-SA 4.0, doi:10.5281/zenodo.4471098

Works with 
my software





FAIRification framework 
First draft and future directions

How about a 
service?

Additional metrics & 
assessment tools?



FAIR in Action Framework

Welter et al (2023). FAIR in action - a flexible framework to guide FAIRification. In Scientific Data (Vol. 10, Issue 1). 
Springer Science and Business Media LLC. https://doi.org/10.1038/s41597-023-02167-2  

https://doi.org/10.1038/s41597-023-02167-2


FAIRification Template

Welter et al (2023). FAIR in action - a flexible framework to guide FAIRification. In Scientific Data (Vol. 10, Issue 1). 
Springer Science and Business Media LLC. https://doi.org/10.1038/s41597-023-02167-2  

https://doi.org/10.1038/s41597-023-02167-2


Making the data underlying your research publicly available to others is a 

fundamental part of a FAIR research process. When publicly available and 

appropriately described, data can be re-used by yourself as well as 

others. Domain-specific public repositories offer the most direct routes 

to making your data FAIR. This workshop will give you the why, where 

and how of data sharing via repository submission, including hands-on 

exercise. No prior knowledge is required in order to attend this 

workshop.

Learning outcomes:

• Know the benefits of data sharing

• Know how to find a suitable repository for different types of data

• Have experience of a repository submission

Data submission to public 
repositories

General data 
repositories

Disciplinary 
repositories

Discipline-
specific data 

repository 
exists?

YES NO

Restricted 
access 

repositories

Contains 
personal or 

sensitive info?

YES

NO
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https://data-guidelines.scilifelab.se/topics/data-transfer/
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ELIXIR Interoperability Platform 
Connecting processes to products/practices

Portfolio of 
products (WP2)

Best practices (WP4)

Standardised 
processes (WP3) 

Illustration by ELIXIR contributors, elixir-europe.org



ELIXIR Interoperability Platform 
Connecting processes to products/practices

Illustration by ELIXIR contributors, elixir-europe.org

Assemble products into 
reusable processes that 
drive good practice Understand community 

practices, to improve 
processes and create 

new  products



Telling Interoperability Stories - In Five Acts
Illustration by ELIXIR contributors, elixir-europe.org



Telling Interoperability Stories - In Five Acts

CHALLENGE

1

2

3

4

5

Illustration by ELIXIR contributors, elixir-europe.org



The future of data integration 
Perhaps shared recipes and  templates for FAIR data, tools, and 

services across NBIS support teams, tech groups and units?


